lymphomas,6 but no study has previously been undertaken to investigate the risk of cancer in the paper recycling industry. De-inking and recycling of paper will become an important industry in the future as paper consumption increases.7 As Denmark has an old paper recycling industry8 and a national compulsory cancer registration, we conducted a historical cohort study of incidence of cancer in Danish paper recycling plants.
Many chemical compounds are used in the pulp and paper industry, and some of the com- pounds have been shown to be mutagenic.' In effluent water and sludge from paper mills, 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (2, 3, 7, , other dioxins, and polychlorinated dibenzofurans (PCDFs) have been found.2A Studies of polychlorinated dibenzodioxins (PCDDs) and PCDFs in paper products have shown the highest concentrations in pulp from recycled paper,' and a high incidence of chromosomal mutations was found in ferns in a river contaminated by paper recycling effluent.' Studies of workers from the pulp and paper industry have indicated an increased risk of lung cancer, stomach cancer, and malignant lymphomas,6 but no study has previously been undertaken to investigate the risk of cancer in the paper recycling industry. De-inking and recycling of paper will become an important industry in the future as paper consumption increases.7 As Denmark has an old paper recycling industry8 and a national compulsory cancer registration, we conducted a historical cohort study of incidence of cancer in Danish paper recycling plants.
Materials and methods

DESCRIPTION OF THE PAPER RECYCLING PLANTS
Five Danish paper recycling plants were included. The oldest plant started production in 1956 and the newest in 1969. In three plants, paper waste was mixed with water, and slimicides, sizing agents, flocking chemicals, fillers, and other chemicals were added to the paper stock.
Two plants used a de-inking process to remove printing ink from newspapers and magazines. In a flotation de-inking system, paper waste was dissolved in water, fatty acids and other compounds were added, and printing ink and impurities were separated by an air flow in a foam separator.
The most common chemicals used in the 629  1  628  11223  119  0  119  1342  748  1  747  12565  2  3000  0  3000  44926  734  0  734  8646  3734  0  3734  53572  3  344  0  344  4684  26  0  26  272  370  0  370  4956  4  142  1  141  1162  9  0  9  76  151  1  150  1238  5  337  0  337  5108  39  0  39  533  376  0  376  5641  Total 4452   2  4450  67103  927  0  927  10869  5379  2  5377  77972 * Seven people employed in two plants were registered in the plant of first employment. Two studies have shown a reduced risk of lung cancer in workers in cotton textile plants, 34 35 and it has been proposed that endotoxins in the work environment may protect against lung cancer.36 This hypothesis was not confirmed in the present study.
Female workers had a doubled risk of colon cancer. Risk of colon cancer was shown to be increased among men in sulphate mills and board mills in Finland,'4 and in a paper mill in the United States,'5 as well as in some proportionate mortality studies.37 '8 As female workers in the Danish paper recycling industry probably had lower exposures than men, the excess risk in women may be due to chance.
Based on only four cases, this study indicated an increased risk of Hodgkin's disease among men working in recycled pulp and paper production. The risk of Hodgkin's disease was increased among employees in paper mills in an American cohort study (SMR 2.33, 95% CI 0.75 to 5.44)6 and in proportionate mortality and case-control studies among pulp and paper workers.""-l In a Canadian case-control study,4' Hodgkin's disease was significantly increased among men exposed to cellulose, eight cases (OR 4.2, 90% CI 2.0 to 8.8). Cellulose is the major component in paper dust. 4' In conclusion, this study of the risk of cancer in the Danish paper recycling industry indicated an increased risk of pharyngeal cancer and Hodgkin's disease in men, and to some extent also of lung cancer. However, due to the few cases, the results are only suggestive. Although the cohort included more than 5000 people, the numbers of cancers of specific sites were low as the industry is new and the follow up period short. Furthermore, some misclassification of department of work may have taken place and biased the results. Further evidence of a possible risk of cancer in the paper recycling industry will await a longer follow up of the present cohort and results from other countries. Such studies are needed as paper recycling is now an important industry. 
